a2 United States Patent
O’Malley et al.

US009410411B2

US 9,410,411 B2
Aug. 9,2016

(10) Patent No.:
(45) Date of Patent:

(54) METHOD FOR INDUCING AND FURTHER
PROPAGATING FORMATION FRACTURES

(71) Applicant: Baker Hughes Incorporated, Houston,
TX (US)

(72) Inventors: Edward J. O’Malley, Houston, TX
(US); James G. King, Kingwood, TX
(US); Paul Madero, Cypress, TX (US)

(73) Assignee: Baker Hughes Incorporated, Houston,
TX (US)

(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35

U.S.C. 154(b) by 551 days.

(21) Appl. No.: 13/800,331

(22) Filed: Mar. 13,2013
(65) Prior Publication Data
US 2014/0262251 Al Sep. 18, 2014
(51) Imt.ClL
E21B 43/26 (2006.01)
E21B 33/127 (2006.01)
E21B 33/128 (2006.01)
E21B 33/12 (2006.01)
E21B 33/00 (2006.01)
E21B 34/00 (2006.01)
(52) US.CL
CPC ..o E21B 43/26 (2013.01); E21B 33/127

(2013.01); E21B 33/1208 (2013.01); E21B
33/1277 (2013.01); E21B 33/1285 (2013.01);
E2IB 43/261 (2013.01); E21B 2033/005
(2013.01); E21B 2034/007 (2013.01)

(58) Field of Classification Search
CPC ......cc..... E21B 33/1243; E21B 33/127;, E21B
33/1277; E21B 33/1208; E21B 33/1285;
E21B 2033/005; E21B 43/26; E21B 43/261,
E21B 2034/007
USPC ittt 166/308.1
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

2,776,014 A * 1/1957 Leeetal. .............. 166/177.5
2,798,560 A 7/1957 Allen et al.
2,969,841 A * 1/1961 Thomas ................ 166/243
4,655,286 A 4/1987 Wood
5,295,393 A 3/1994 Thiercelin
5343,952 A *  9/1994 Cowanetal. .............. 166/295
2006/0124310 Al* 6/2006 Lopez de Cardenas
etal. i 166/313

2011/0139456 Al
2011/0284229 Al
2014/0284058 Al*

6/2011 Montgomery
11/2011 Radmanovich et al.
9/2014 Watson et al. ............. 166/308.1

* cited by examiner

Primary Examiner — Jennifer H Gay
Assistant Examiner — George Gray
(74) Attorney, Agent, or Firm — Steve Rosenblatt

(57) ABSTRACT

Fractures are induced from lobe shaped inflatable members
disposed at different axial locations along a string with frac
ports in the circumferential gaps between the lobes. The lobes
are inflated by landing a ball on a seat on a sleeve that is
initially shifted enough to expose a fill port on each lobe. The
lobes are inflated to a pressure that initiates fractures in the
formation as the lobes extend. Further raising the pressure
induces the sleeve to move a second time to open frac ports.
The annulus can be cemented and fracturing can penetrate the
cement to further propagate the initiated fractures from lobe
inflation. The process is repeated at different levels until the
zone of interest is completed. Sensors can relay information
by telemetry techniques as to the onset of fractures or other
well conditions. The sleeve for the frac ports can be moved in
a variety of ways without intervention tools.
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